C40

Journal of Organometallic Chemistry, 426 (1992) C40-C43
Elsevier Sequoia S.A., Lausanne

JOM 22544PC

Preliminary communication

Organometallic macrocycle chemistry

I. The reactions of [RuCl,(PPh,),] with 1,4,7-
trithiacyclononane and 1,4,8,11-tetrathiacyclotetradecane

Anthony F. Hill
Department of Chemistry, Imperial College, London SW7 24Y (UK)

Nathaniel W. Alcock, Jason C. Cannadine
Department of Chemistry, University of Warwick, Coventry CV4 7AL (UK)

and George R. Clark
Department of Chemistry, University of Auckland, Auckland (New Zealand)
(Received October 10, 1991)

Abstract

The reactions of [RuCl,(PPh;);] with the thiacrown ethers 1,4,7-trithiacyclononane (9-S3) and
1,4,8,11-tetrathiacyclotetradecane (14-S4) provide the crystallographically characterised complexes
[RuCl,(PPh;X9-S3)] and cis-{lRuCI(PPh;X14-S4)]*. The thiocarbonyl containing salts [RuCKCS)
(PPh,X9-S3)ICIO, and [RuH(CSXPPh;X9-S3)ICIO, are obtained by treatment of the complexes
[RuCl,(OH , XCSXPPh,),] and [RuCIH(CSXPPh,),] with 9-S3.

The coordination chemistry of thiamacrocycles [ x-Sy] (x = ring size, y = number
of sulphur donors), the sulphur analogues of crown ethers, has been predominantly
concerned with their reactions with simple metal halides or salts [1]. In particular
the structural and electrochemical properties of cationic bis(macrocycle) com-
plexes, e.g., [M(macrocycle),]" and neutral halide adducts [MX, ] (macrocycle),
have been well defined for many metals. The reactivity of such complexes is
however a considerably less developed field of interest. Furthermore, the chem-
istry of thiamacrocycle complexes with mixed ligand sets is ripe for study given the
comparative ignorance of the ligand reactions which such coordination spheres
might support. We report herein a simple synthesis of phosphine(thiamacrocycle)
complexes of ruthenium(II) and their crystallographic characterisation.
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Scheme 1. Thiacrowns 1,4,7-tetrathiacyclononane (9-S3) and 1,4,8,11-tetrathiacyclotetradecane.
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Scheme 2. Synthesis of 9-S3 phosphine complexes (9-S3 = 1,4,7-trithiacyclononane).

Wilkinson’s complex [RuCl,(PPh,),] reacts rapidly with the potentially triden-
tate facial ligand 1,4,7-trithiacyclonane (9-S3, Scheme 1) to give the yellow air
stable complex [RuCl,(PPh;X9-S3)] [2*] (Scheme 2). The complex forms sparingly
soluble crystals of a monosolvate from solutions in chloroform. The composition of
the complex follows from elemental microanalysis, the observation of two ab-
sorbances in the far infrared spectrum attributable to a cis-RuCl, unit, a singlet
resonance in the *'P-NMR spectrum and a molecular ion in the FAB-mass
spectrum.

The formulation of [RuCl,(PPh;X9-S3)] was finally confirmed by X-ray crystal-
lography [3*] (Fig. 1). In addition to verifying the octahedral coordination sphere,
the crystal structure revealed an extensive hydrogen bonding network involving the
chloroform solvent, the ruthenium chloride ligands and the macrocycle ethylene
protons.

The reaction of [RuCl,(PPh,),] with the tetradentate macrocycle [14-S4] does
not lead to a neutral adduct, rather a cationic complex of composition

* Reference number with asterisk indicates a note in the list of references.
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Ru—Cl(1) 2.456(2), Ru—Cl(2) 2.449(2), Ru-S(1) 2.356(2), Ru-S(2) 2.270(2), Ru-S(3) 2.269(2). Hydrogen
atoms are omitted for clarity.

[RuCI(PPh,X(14-S4)]* is obtained as a chloride salt (Scheme 3) [4*]. Alternatively
more crystalline materials may be obtained by anion metathesis with NaAsk, or
LiClO,. Spectroscopic data for the complex do not allow an unambiguous distinc-
tion between the possible cis or trans arrangement of the phosphine and chloride
ligands. However, the preliminary results of an X-ray diffraction study [5*]
indicate that it is the former cis geometry that is adopted, as might be expected for
a stepwise coordination of the sulphur donors of the macrocycle. It is believed that
the small ring size of 14-S4 disfavours the trans coordination of ligands in
octahedral ML2(14-S4)")r complexes [1], as illustrated by the complexes cis-
[RhCI,(14-S)]* and trans-[RhCl,(16-S4)]* [6]. Nevertheless, cis coordination is
possible as established for the complexes trans-[RuCIH(Me,-14-S4)] (prepared
from cis-[RuCl,(Me,-14-S4)] 1) [7] and the square planar coordinated complex
[Rh(Me,-14-S4)],>* [8]. However, these complexes involve permethylated deriva-
tives of 14-S4 and the question of the resulting introduction of a steric bias towards
the trans coordination must be considered.

ClO,4

{RuCly(PPhy)s]

14-S4 oCIo;

Scheme 3. Synthesis of cis-[RuCI(PPh)(14-S4)]CIO,.
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Thiocarbonyl ligated ruthenium complexes of 9-S3 are readily prepared by the
reactions of suitable preformed precursor complexes with 9-S3: [RuCl(OH ,XCS)
(PPh),] [9] with 9-S3 followed by anion metathesis with LiClO, provides the salt
[RuCI(CSXPPh,X9-S3)ICIO, [10*] whilst a hydrido derivative [RuH(CSXPPh 3 X9-
$3)IC1O, [10*] results from a similar treatment of [RuCIH(CSXPPh,),].

We are currently investigating the reactions of these complexes and the general
approach of using labile phosphine complexes as precursors for the coordination of
thioether crown ligands.

Acknowledgement. We are grateful to Johnson Matthey Ltd for a generous
loan of ruthenium salts.

Note added in proof. The complex [RuCl,(PPh;X9-S3)] has recently been
referred to in a review [11*).
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